Introduction. In this paper we employ the r-method, see [1] , [2] and [3] , to obtain the main diagonal Padé approximations to the solution of the Ricatti differential equation whose coefficients are rational. The results are applicable to first order linear differential equations. This approach is quite different than the conventional utilization of the linear fractional transformation, see [4] and [5] , to develop a continued fraction representation of the solution of the Ricatti equation. There are certain advantages in each approach.
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Khovanskii [4] has studied the Ricatti equation whose coefficients are at most quadratics in the independent variable. In certain instances his approximations are of the Padé type. In this event, our results are much more general. Merkes and Scott [5] develop continued fraction solutions to a much wider class of Ricatti equations than are treated here. However, no particular attention is devoted to the Padé approximations and the results are not applicable to first order linear differential equations.
In Section I we develop recurrence relations which determine the main diagonal Padé approximations to the Ricatti equation with polynomial coefficients. Section II entails a discussion of convergence of the approximations developed in Section I. In Section III we give some important examples and applications of the theory. In keeping with the r-method philosophy, we append a term to the right-hand side of (1.1) and consider the related equation That yn is the main diagonal Padé approximation to y can be shown by using analysis similar to that of Wall [6, p. 412-413] . Since yn is the main diagonal Padé approximation to y, we have from the theory of continued fractions, A" and Bn both satisfy (1) (2) (3) (4) (5) (6) An = pnAn-l + a"I i»-2 , Pn = 1 + ßnX.
For convenience let
Oik,j = a*afc-i • • • a¿ ,
(1-7) ak,k = a* , otk-ij, = 1 and a*,/ = 0 for k < j -1. After multiplying both sides of ( 1.5 ) by B"2 and repeatedly applying (1.6) and ( 1.8 ) to the resulting equation, we get
Equating coefficients of powers of a; in (1.9) we get the system of equations which determine directly the values an , ßn and rn,k. We have
(1.12)
Tn,k -Tn-l,k+2 + 2j8" TB-1 ,*+l + OLn Tn-2,k + ßn Tn~l,k and
The starting values for computation are Ao = yo, B0 = 1, (1.14)
Theoretically, we can eliminate the tb,*'s from the equations (1.11), (1.12) and (1.13) and obtain an and ßn in terms of their previous values. In general, it does not seem possible to obtain closed form expressions for an and ßn ■ In Section III, however, we give some important examples for which this can be done.
It should be mentioned that this method of obtaining Padé approximations to functions can be applied to first order linear differential equations with polynomial coefficients by setting R = 0 in (1.5). This is pertinent since many important transcendental functions can be defined by an equation of this type, see [1] and [7] . III. Examples and Applications. Here we consider some important special cases of (1.1) and, for a number of these, deduce closed form expressions for an and ßn defined in (1.6).
1. Let u = <p(a; 6; x) where $(a; 6; x) is the confluent hypergeometric function, see [8, p. 248 ]. Then y = u'/u satisfies the Ricatti equation 4. We now apply the results of Section I to a well-known first order linear differential equation which was treated from different points of view by Luke [1] and Laguerre [7] , and obtain some results found in these papers. 
